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MynbTUMOAaNbHAA CTUMYNALUA B KOPpeKLuuu
HapyleHWi Xo4b0Obl U paBHOBECUA Y NALUEHTOB,
nepeHecWnx UWeMn4eCKMn MHCYNbT

A.T. Kawexes =X T.M. JlytoxuH, M.A. Paccynoa, U.B. MoroHuenkoBa, E.A. TypoBa, 10.B. YTereHoBa, P.U. CamoxBanos
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PE3IOME

Llenb nccnepoBaHua: oueHKa BAUAHUS MyIbTUMOAANLHON CTUMYNSALUN B BUPTYaNbHOM peanbHOCTM Ha BOCCTaHOBNEHWE X04b0bl U paBHOBECUS
y NauMeHTOB B OCTPOM U PaHHEM BOCCTAHOBUTENbHOM MEPUOAAX ULIEMUYECKOTO UHCYIbTA.

NM3aiH: cpaBHUTENbHOE PaHAOMNU3UPOBAHHOE KIMHNYECKOe UCCNefloBaHue.

Martepuanbl u MeToabl. B nccnefoBaHue Gbinun BKIOYEHb! 67 NALWEHTOB C NEPBUYHBIM ULEMUYECKUM MHCYNBTOM JABHOCTbIO He bonee 6 Mecs-
LieB, OCMOXKHMBIIMMCA FEMUMAPE30M WM MOHOMAPE30M HUXHEN KOHeYHOCTU. Cpepu yYacTHUKOB Obio 47 MyXUYMH U 20 XeHLWWH, Bo3pacT
GONbHbIX COCTAaBAAN OT 44 fo 75 net. MauMeHTOB pasfenuny Ha [Be rpynnbl: B 0CHOBHOM rpynne (n = 36) 6a3ucHyio peabunuTauuoHHyto
nporpammy LOMOMHANM 3aHATUAMU Ha TPEHAXKEPE B BULE MYNLTUMOAANbHOI CTUMYNALMUM B YCIOBUAX BUPTYANbHON PEANbHOCTH, B KOHTPOJIbHO
rpynne (n = 31) Ha3Havyanu nuwb 6a3ncHyto Tepanuio.

JbdekTBHOCTL peabunutaluu oLeHUBanu ¢ Ucnonb3oBaHneM MoHpeanbCKoil WKasbl OLEHKU KOTHUTUBHBIX QYHKLMIA, rOCNUTaNbHOM WKanbl
TPEBOTW U [LENnpeccu, WKanbl TAXKECTU MHcynbTa HauumoHanbHbix MHCTUTYTOB 370poBbs CLUA (NIHSS), wkanbl OueHKW MbIWEYHONH Cuabl
BputaHckoro coBeta no mepuunHckuM nccnepoBanuam (MRCS), wkansl TMHeTTH, MHAEKCA MOGUIBHOCTU PuBepMUA.

Pe3ynbrarbl. B 0cHOBHOII rpynne nocne Kypca peabunutaLmm oTMedeHo Gonee BbipaxeHHOe yyylieHne ABUraTenbHbix hyHKLKI U nokasaTens
(YHKLMOHaNbHOI He3aBUCUMMOCTU. BoipaxeHHocTs cumntomos no NIHSS cHusunace ¢ 5,5 [4,0; 7,0] o 4,0 [3,0; 5,0] 6anna B ocHOBHOW rpynne
uc6,0[50; 7,0] po 5,0 [4,5; 6,0] 6anna B rpynne koHTpons (p = 0,019). UHaekc PuBepmuz B ocHoBHo# rpynne yeeanyunca ¢ 7,0 [6,0; 10,0]
10 10,0 [8,0; 12,0] 6anna, B kKoHTponbHoit — ¢ 7,0 [5,0; 7,5] no 8,0 [6,5; 10,5] 6anna (p = 0,049).

Mpyu AONONHUTENBHOM NPUMEHEHWUM MYNLTUMOLANBHOM CTUMYAALUN BbIABNEHO TaKXe 6onee 3HAYMTENbHOE BO3PACTaHWe CUMbI MbILIL, HUXKHET
KoHeyHocTu no MRCS: npupocT coctasun 0,7 [0,3; 0,9] 6anna B ocHoBHoi rpynne u 0,4 [0,2; 0,7] 6anna B rpynne koHTpons (p = 0,046).
3aknioueHue. MynbTuMofanbHas CTUMYAALUA ABASETCA IPMEKTUBHLIM afblOBAHTHBIM METOJOM peabunuTaLun NaLueHToB B paHHUE CPOKU
noc/e NepeHeceHHoro UWeMUYECKOro UHCYNbTa.

Kntoyesbie cnosa: BUpTyanbHas peanbHOCTb, MEAULMHCKAs peabunnTauus, Heilpopeabunutauus, MIEMUYECKN A MHCYNLT, MTHEBMOCTUMYNALUA.
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Multimodal Stimulation in Impaired Gait
and Balance Correction in Post-Stroke Patients

A.G. Kashezhev ™, G.M. Lutokhin, M.A. Rassulova, 1.V. Pogonchenkova, E.A. Turova, Yu.V. Utegenova,
R.I. Samokhvalov

Moscow Research and Practice Center for Medical Rehabilitation, Restorative and Sports Medicine; 53 Zemlyanoy Val St., Moscow,
Russian Federation 105120

ABSTRACT

Aim: To assess the effect of multimodal virtual reality stimulation on gait and balance restoration in patients in acute and early recovery
ischemic stroke.

Design: Comparative randomised clinical study.

Materials and methods. This study enrolled 67 patients with primary ischemic stroke which occurred during past 6 months, complicated
with hemiparesis or lower limb monoparesis. Patients included 47 men and 20 women aged 44 to 75 years old. Patients were divided into two
groups: in the study group (n = 36), the primary rehabilitation was supplemented with multimodal stimulation exercises on a training virtual
reality set; controls (n = 31) had only primary therapy.

Rehabilitation efficiency was assessed using the Montreal Cognitive Assessment, Hospital Anxiety and Depression Scale, National Institutes
of Health Stroke Scale (NIHSS), Medical Research Council Scale (MRCS), Tinetti Test, Rivermead Mobility Index.

Results. In the study group, a course of rehabilitation resulted in marked improvement in motor functions and functional independence.
NIHSS symptoms intensity decreased from 5.5 [4.0; 7.0] to 4.0 [3.0; 5.0] points in the study group and from 6.0 [5.0; 7.0] to 5.0 [4.5;
6.0] points in the control group (p = 0.019). Rivermead Mobility Index increased from 7.0 [6.0; 10.0] to 10.0 [8.0; 12.0] points in the study
group and from 7.0 [5.0; 7.5] to 8.0 [6.5; 10.5] points in the control group (p = 0.049).

When multimodal stimulation was added, also a more prominent increase in the MRCS muscle strength of the lower limb was observed:
an increase was 0.7 [0.3; 0.9] points in the study group and 0.4 [0.2; 0.7] points in controls (p = 0.046).

Conclusion. Multimodal stimulation is an efficient adjuvant approach to rehabilitation of patients shortly after an ischemic stroke.
Keywords: virtual reality, medical rehabilitation, neurorehabilitation, ischemic stroke, pneumatic stimulation.
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BBEAEHUE

WNwemnyeckunit MHCyNbT ocTaeTca Bepylleid NPUYUHON UHBANM-
AW3aLmMK TPYLOCNOCOBHOO HaceneHns Bo Bcem Mupe. B nocnepn-
HeM OonyOJMKOBAaHHOM MeXAYHAapOAHOM WCCNeA0BaHWUM 3MU-
LEMUONOrMU OCTPbIX HApYLIEHM A MO3rOBOTO KPOBOOOpALLEHHS,
oxBaTusLem nepuog ¢ 1990 no 2019 rog, oTMEYEHO eXxerofHoe
yBeNMYEHMe OOLLEro YMcna MHCYNLTOB U MOKA3aHo, YTo ulle-
MUYECKME MHCYNbTHl MpeobnafaloT B 4YMCAe HOBLIX Cly4YaeB
uHcynbTa (B 2019 rogy ux gons coctaensana 62,4%). Mpu atom
3HaYMUTENbHAsA YacTb OpemMeHn 60Ne3HU NPUXOJUTCSA Ha CTpaHbI
C HU3KUM U CPeSHWUM YPOBHEM BaIOBOTO HALMOHANbHOMO [OX0-
ha, B ToM yncne Ha Poccuiickyto ®epepauumtio [1, 2].

B nopasnsiowem 60NbWMHCTBE CyYyaeB NpuU UHCYNbTE pas-
BMBAETCA ABUraTeNbHbl feduuuT, CTPYKTYpa KOTOPOro HEoA-
HOpOAHA U NpefcTaBaseT coboi CUMHAPOMOKOMNNEKC, BKIOYaAt0-
WHUA CHUXEHWE CUNbl MbIWL, U3MEHEHWE WX TOHYCa, a TaKKe
KOOpAMHaTOpHble HapylweHus. CTeneHb BbIpaX)eHHOCTU COCTaB-
NAOWMUX MOXET Pa3NnNyaThCA, HO B KOHEYHOM CYETE OHW NpPUBO-
JAT K 3HauYUTenbHOM fe3ajantaumu nauueHTta. CylecTBEHHbIN
BK/JaZ B 3TOT NPOLECC BHOCAT HapyLEeHUs Xofb0bl U paBHOBE-
CUs, KOTOpble Pa3BMBAKOTCA Y MHOTUX NALMEHTOB U CBA3aHbI
KaK CO C1labOoCTbI0 HUXHEN KOHEYHOCTH, TaK U C HeM3MOoIormny-
HbIM BOCCTAHOBNEHUEM ABMXKEHUSA B Hell [3].

B nocnepgHue ropbl [LOCTUTHYT 3HAYMTENbHbIA Nporpecc
B JIEYEHWUU MOCTUHCYNBTHBIX ABUTATENbHbIX HAPYLWeEHWNA: aKTUB-
HO MPUMEHSIOTCA He TONbKO TPALULMOHHbE METOAbI, TaKkue
KaK KWHE3WO- 1 3proTepanus, HO U BbICOKOTEXHONOTUYHbIE UHHO-
BaLMOHHbIE TEXHONOTUW, HANPUMEP MYNbTUMOAANbHAS CTUMYNSA-
uma. bnarogapa opgHoBpeMeHHOW addepeHTauUn No HecKonb-
KMM CEHCOpHbIM KaHanam y nauueHTOB BO3HMKAET LEeNoCTHas
KapTUHa HeobXoAMMOro ABuKeHus U 3pdeKTMBHee BOCCTaHaB-
nnBaeTcs TpebyeMblii HaBbIK.

OfHMM M3 cnoco6oB BKNOYEHMA [OMNONHUTENbHBIX MOAANb-
HOCTeil ABNAETCA BUPTYyanbHas peanbHoctb (BP). MmepcuBHas
BP, T0 ectb BP c noaHbiM norpyxeHuem, JOCTaTOYHO YCMELWHO
NPUMEHSETCS B KAaYyecTBE CAMOCTOSATENbHOTO PeabuanTaLuoH-
HOTO MeTofa AN KOPpeKUMM [LBUKEHWUIA MapeTUYHOW pyKH,
a TaKXe 3pUTENbHO-NPOCTPAHCTBEHHbIX HApPYLWeHWIt Y nayueH-
TOB C WUIWEMUYECKUM UHCYNbTOM [4, 5]1. Kak camocTosTenbHbIi
MEeTOf, MCNONb3YIT TaKkKe HemmmepcuBHylo BP, B Tom uncne
LN KOPPEKLMU NOCTUHCYNLTHbIX HapyleHuid xoabbbl [6, 7].
Ho Heckonbko 4ale BP npumeHseTcs B Komnnekce ¢ fpyrumu
MeTofjaMW peabunutaluuu, Hanpumep € PobOTU3UPOBAHHLIMU
TpeHaxepamu [8] unu HemHBa3MBHOI Helipomoaynauueit [9].

[lepcneKkTMBHON METOLMKON, B KOTOPYID WMMIEMEHTUPYIOT
BP, aBnseTcs, B 4aCTHOCTW, NMOAOWBEHHAA CTUMYNALMA, BOCTa-
TOYHO [JaBHO Ha3Ha4yaemas nauueHTaMm C UWEMUYECKUM UHCYb-
Tom [10]. MpoBefeHo McCnefoBaHWE MPUMEHEHUS MYNLTUMO-
LanbHoli cTUMynaLUK (NOJOWBEHHAA CTUMYNALMA B BUPTYaNbHON
cpefe) y NauueHToB B OCTPOM NEPUOAE UILEMUYECKOTO UHCYNbTA.
OHO NoKasano, 4To Takas CTUMYNALMA OKa3blBaeT onpejeNieHHoe
NO3UTUBHOE BAWSHWE B OTHOWEHUW ABUTATENbHbIX HApYLEHWI,
HO OCTaNNUCb HEAOCTaTOYHO W3y4YeHHbIMU JNeyebHble 3dek-
Tbl B OONee no3fHUe CPOKM, He Obinn onpepeneHbl aKkTopsl,
BAMAIOLME HA 06LLYI0 Pe3yNbTaTUBHOCTb fLaHHOM MeToaukm [11].

Lenb MccnepoBaHuA: OLUEHKA BAWSHWS MyIbTUMOLANLHOM
CTUMYNSLMW B BUPTYaNbHOW pPeasbHOCTU Ha BOCCTaHOBMEHME
X0fb0Obl U PaBHOBECHS Y NALMEHTOB B OCTPOM U PaHHEM BOCCTa-
HOBUTEJIbHOM Nep1oAax MUIWEMUYECKOro UHCYbTA.

MATEPWUANbI U METO/1bl

PaboTa BbiNMONHEHa Ha KiuHMYeckon 6ase ctunmana N 3
«MHoronpodunbHas KAMHUKA MeJULMHCKOW peadbunutayum»
MOCKOBCKOrO Hay4YHO-MPaKTUYECKOro LEHTpa MefULMHCKON
peabunuTaLnm, BOCCTAHOBUTENLHON U CMOPTUBHON MeAULMHbI
[lenaptameHTa 3gpaBooxpaHerus ropoaa Mocksbl (TAY3 MHIL,
MPBCM [3M). KnuHuyeckoe uccnefoBaHue ofo6pPeHO NoKab-
HbIM 3TU4YeckuM komuteTom AY3 MHIL MPBCM [3M (npoTo-
kon N2 1 ot 17.03.2022) u npoBOAMIOCL MPU [OOPOBOJLHOM
MH(POPMUPOBAHHOM COMNACKUM Y4aCTHUKOB.

B Hero BKAKOYaNUCb NaLMUEHTbl C MEPBUYHBIM WULIEMUYECKUM
MHCYNbTOM Nto6Oi NOKanM3auumu JaBHOCTbIO He bonee 6 mecs-
LieB, OCJIOXHMBLIKMMCA reMUNape3oM UM MOHOMAPEe30M HUXHeN
KOHeuyHocTH (1-4 6anna no wWKane OLEHKW MbIWEYHON Cubl
BpuTaHckoro coBeTa no MeAULMHCKUM UCCNIEA0BAHUAM — aHIJ.
Medical Research Council Scale, MRCS), ¢ coxpaHHbIMU KOFHU-
TUBHBIMW (YHKUMAMYM (26 6annoB W Bbiwe no MoHpeanbcKoi
WKane OLEHKW KOTHUTMBHbIX GYHKUMA — aHm. Montreal
Cognitive Assessment, MoCA).

He BKNOYanuCb nnuUa C BbIPaXXEHHbIMW DPEYEBbIMU Hapy-
WeHUAMY, OHKONMOTUYECKUMM 3ab0NeBaHUAMYK, NepeHeclne
MHMapKT MUOKapAa MeHee 6 MecALEeB Ha3ad, MMeBLIME NAPOK-
cM3ManbHylo MM nepcuctupyiouyio dopmy GubpunnsLmm
npeAcepaui, a Takxke MaLWeHTbl C 3NUAENncUeid WAU MHLIMKU
NapoKCM3ManbHbIMK HapylleHUsMnU Cco3HaHuA. Kpome Toro,
B UMCNO UCCELYEMbIX HE BXOAUM BONbHbIE C KOHTPaKTypamu
HUXHUX KOHeYHocTel (B CBA3M C HEBO3MOXHOCTbIO NpoOBefe-
HUA NOAOWBEHHOM CTUMYAALMM) U C TPOMOO3aMU BEH HUMKHUX
KOHeYHoCTeit (B CBA3W C NMPOTMBOMNOKA3aHUEM K MPUMEHEHWUIO
NOAOLWBEHHO| CTUMYNALMN).

B pesynbrate oTbopa B MccnegoBaHue BOWAM 67 MaLueH-
TOB (47 MyX4MH W 20 XeHWWH) B BO3pacTe oT 44 fo 75 ner.
¥ 21 nauuenta (31,3%) paHee AMArHOCTMPOBANYN CaxapHblil fua-
6et (CM), y 13 naumneHToB (19,4%) — XpOHUYECKYIO CepLeyHYI0
HepgoctatoyHocTb (XCH), B 19 cnyyasx (28,3%) — uwemuyec-
Kylo 6one3Hb cepaua.

MeTomom cnyyaitHoro pacnpefeneHus 6onbHble Gblan pas-
LefieHbl Ha Be rpynmnbl: OCHOBHYIO W KOHTPONbHYI0. OCHOBHYIO
epynny coctaBuan 36 naumneHToB (22 MyXUMHbI U 14 XKeHWMH),
Bo3pacT — 62,50 [56,75; 65,00] roaa, BpeMs OT Hayana UHCyb-
Ta — 16,50 [12,75; 67,75] nHA. B koHmposabHol epynne 6bin
31 nauueHT (25 MyXUYUH U 6 XKeHwWuH), BospacT — 61,00 [59,00;
66,00] roga, Bpems OT Hayana nHcynsta — 17,00 [13,00; 44,50]
LHA. Tpynnbl GbIIM cONOCTaBUMbI MO BO3pacTy, hakTopam pucka,
CTeneHn BbIPaXKEHHOCTU HEBPONOrMYECKUX HapyLeHU 1 Aas-
HOCTM pa3BUTUA WHCYNbTa.

Bce nauueHTbl nonyyanu 6asucHyio peabuUANTaLUOHHYIO
nporpammy, BKKOYaBLYI0 3aHATUS NeyebHol GhU3KynbTYpOi,
thusnoTepaneBTMYeCcKMe npoLeaypbl W NleKapCTBEHHYIO Tepa-
nuo. Jluuam OCHOBHOW Tpynmbl AONOJHUTENbHO MPOBOLMUIN

! Bcepocculickoe obuwjecmso Hesposozo8; HayuoHansHas accoyuayus no 6opsbe ¢ uxcynsmom; Accoyuayus Helipoxupypeog Poccuu; MexpeauoHansHas
obuwecmseHHas opearusayus «06veduHeHue HelipoaHecme3uo10208 U HelipopeaHumamonozosy; 0bwepoccutickas obwecmseHHas opeanusayus «Cok3 pea-
6unumonoz08 Poccuu». Mwemuyeckuli UHCYbM U MPAH3UMOPHAA UWIEMUYECKAaA amaka y 83pOCibix: KAUHUYecKue pekomeHoayuu. M.; 2021. URL: https://

cr.minzdrav.gov.ru/schema/171_2 (0ama obpaweHus — 26.07.2023).
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10 3aHATMIA Ha MyNbLTUCEHCOPHOM TpeHaxepe BP ReviVR
(«PeBaitBep») (Poccus), cocToslwem M3 nporpaMmHo-anmnapar-
HOro KOMMNeKca, wnema BP u cneuunanbHbiX CaHAanuin ¢ NHeB-
MaTU4YecKUMK Kamepamu. B npouecce 3aHATUA naumeHT coBep-
WaeT «BUPTYaNbHYIO MPOTyaKy» B WIEMe, OfHOBPEMEHHO MHEB-
MaTMyecKue Kamepbl CO3Jat0T fiaBfieHe Ha NoAOLWBY, UMUTUPYS
NpUKOCHOBeHMe K onope. [lBmxeHna B BP cuHxpoHu3npoBaHsl
C MHEBMOCTUMYNALMEN, NALMEHT NepeMellaeTcs B BUPTYanbHOIA
CpeAe, nosyyas BU3yanbHble, CJIyXOBbIE U TaKTUIbHbIE CUTHANbI.
CymmapHas AnuTeNnsHOCTb NpebbiBaHUA B BUPTYaNbHOM cpefie 3a
OAIHO 3aHATWe cocTasnana 15 MuHyT.

MauneHToB 06cnefoBany o Hayana peabunutayum u nocne
ee OKOHYaHWA. [N OLEHKM BbIPAXKEHHOCTU KOTHUTUBHbBIX
1 athHeKTUBHbLIX HapylweHuUin ncnonbzosanu wkany MoCA [12]
W TOCMUTaNbHYIO WKany TpeBoru u penpeccumn (aHm. Hospital
Anxiety and Depression Scale, HADS) [13], ans oueHKM TAXeCTH
MHCYNbTa NPUMEHANN WKANY TAXKECTU MHCynbTa HauuoHanbHbIX
uHcTuTyToB 380p0oBba CLIA (anrn. National Institutes of Health
Stroke Scale, NIHSS) [14]. CreneHb nape3a HuxHel KOHe4YHOC-
TW onpepensnn ¢ ucnonb3oBaHuem MRCS. ®yHKuMOHaNbHYIO
HEe3aBUCMMOCTb OLEHUBANM C MOMOLbID MHAEKCA MOOGUABHOCTH
PuBepMuz, a HapylweHus Xonbbbl U paBHOBECUS — C MOMOLLbIO
wkanbl TMHETTU. B xoAe nccnefoBaHMA OCYLECTBAANCA MOHUTO-
PUHT HeXenaTenbHbIX SBAEHUI.

[lns cTaTMCTUYECKOro aHanu3a noayyeHHbIX faHHbIX UCMONb-
3oBanu nporpammy StatTech v. 3.1.5 (000 «Crattex», Poccus).
[lns HeHopManbHO pacnpefeneHHbIX napaMeTpoB PaccyuTbiBa-
nu meaunady u keaptuan (Me [Q,; Q,]). Pasnuumua cuutann cra-
TUCTUYECKM 3HaYMMbIMKM npu p < 0,05.

PE3VJIbTATbI

Mocne 3aBeplueHUs Kypca MeAULMHCKON peabuantaumm y nauu-
€HTOB 00enx rpynn Obiiv 3adUKCUMPOBaHbI NOJOXKUTENbHbIE
M3MEHEHWS, BbIPAXABLUMECS B YBEAUYEHWUU CUNbI MbILLL, HUXHEN
KOHEYHOCTH, YMeHbLEeHUN BbIPAXEHHOCTU HApYLWEHWUA X0Ab-
6bl U PaBHOBECUSA, OfLHAKO B OCHOBHOW rpynne AWHaMMUKa 3TUX
noka3saTtenei oKka3anacb CyleCTBEHHO Bbllue.

B ocHoBHOI rpynne yBennyeHne CUNbl MbllWL, HUXHEN KOHeY-
Hoctu no MRCS cocrasuno 0,7 [0,3; 0,9] 6anna, B T0 Bpems
KaK B KOHTponbHOW — nuwb 0,4 [0,2; 0,7] 6anna (p = 0,046;
U-kputepuit MaHHa — YuTHu). lpu 3ToM B OCHOBHOI rpynne
Bbllle GbI1 MPOLEHT NALMEHTOB, Y KOTOPbIX CUIA MbILIL, YBENUYU-
nace 6onee yem Ha 0,5 6anna: 66,7% npotns 38,7% B KOHTPOJIb-
Hol rpynne (puc. 1, 2).

Mpu aHanuze auHamuku no NIHSS nocne kypca peabu-
NINTALUM OTMEYEHO YMeHblleHMe BbIPAXKEHHOCTU CUMNTOMOB
y 60NbHbIX OCHOBHOI M KOHTPOJILHOW Fpynn: cyMMapHbIi G6ann
cHu3mncs ¢ 5,5 [4,0; 7,0] go 4,0 [3,0; 5,0] u c 6,0 [50; 7,0]
£o 5,0 [4,0; 6,0] cooTBeTCTBEHHO (puc. 3). Y nayueHToB OCHOB-
HOI rpynnbl NONOXUTENbHAA AMHAMUKA Gblna Gonee BblpaXeH-
HoM (p = 0,019; U-kputepuit MaHHa — YuTHu).

Puc. 1. HpI/Ip()CT CHABI MBIIIIIT HIDKHEH KOHEYHOCTH

AHanoruyHble pasnuyus ObiIM BbIABNEHbl NPU  CPaBHEHUM
LMHaMUKK QYHKLMOHANbHOW HEe3aBUCMMOCTH, OLEHUBAEMON C Mo-
MoLWLbIo MHAEKCa PuBepmug. B ocHOBHOM rpynne oTMeYeHo yBenu-
yeHwe uHgekca c 7,0 [6,0; 10,2] po 10,0 [8,0; 12,0] 6anna, B rpyn-
ne KOHTpO/s NMpupocT Gbin Huke — ¢ 7,0 [5,0; 7,5] po 8,0 [6,5;
10,5] 6anna (p = 0,049; U-kputepuit MaHHa — YuTHM) (puc. 4).

Puc. 2. CoorHOIIIEHTE TTAIIMEHTOB C HAAUIHIEM

U OTCYTCTBHEM IIOAOKUTEABHON AnHamuky 110 MRCS
B HCCACAYEMBIX TPYIIIIAX, Y.

Tpusevanue. Iloaoncumenvryro durarmuxy pecucnpuposas
IPU YBeAUUCHIUN CUALL MBLULY 8 HUNCHEL KOHEUHOCHIN

bosee uem Ha 0,5 basaa no MRCS

Fig. 2. The ratio of patients with and without MRCS
improvement in study groups, %

Note. Improvement was observed with an increase in the MRCS

! muscle strength of the lower limb of over 0.5 point
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B xopme aHanusa nony4YeHHbIX JaHHbIX OblIN BbIABAEHBI (aK-
TOpbl, BAWAKOWME HA CTEMEHb BOCCTAHOBJEHWUS LBUTATENbHbIX
yHKumit. Tak, y naymenToB c conytctytowmum CL, ctatuctuyec-
KM 3HAYMMO Xy)Ke BOCCTaHaBNWBANACh CUNA MbILL, NAPETUYHO
KoHe4yHocTu: npupoct coctasun 0,3 [0,2; 0,6] Ganna npotus
0,7 [0,3; 0,9] 6anna y naunenTos 6e3 CA, (p = 0,02; U-kputepwii
MaHHa — YuTHM). AHanornyHas koppensuus Habniopanach
y naumneHToB ¢ conytcTaytowei XCH: cuna mMbiwl y TakUX 60bHBIX
yBenanuunacs Ha 0,3 [0,1; 0,6] 6anna npotus 0,6 [0,3; 0,9] 6anna
y nauuenTos 6e3 XCH (p = 0,034; U-kputepuit MaHHa — YuTHm).

OVHKLMOHANbHAA HE3aBUCUMMOCTb MO MHAEKCY PuBepmup
nocne Kypca peabunutauuu Takxe Obina HUXKe Npu conyT-
ctytowem Cl: nHpekc Pusepmug y naumentoB 6e3 CL, cocra-
Bun 10,0 [8,0; 12,0] 6anna, B To BpeMa kak y nuy ¢ CO —
8,0 [6,0; 11,0] 6anna (p = 0,045; U-kputepuit MaHHa — YuTHuU).

Mpu oueHKke Apyrux (aKTOpOB, TakMX KaK BbIPaXKEHHOCTb
KOTHUTUBHBIX W addEKTUBHBIX HApYLEHWIt, CTaTUCTUYECKM
3HAYUMBIX Pa3NUYNil MEXDY UCCNeAYeMbIMU TPyNNaMn BbisBNe-
HO He 6biNo.

OBCYXXQEHUE

MynbTUMOfanbHas CTUMYNALMA aKTUBHO NPUMEHAETCA B Mefu-
LMHCKOW peabunutaumm nauueHTOB C PasfIMYHbIMU HEBPOJIO-
TMYECKUMM HapyWeHUsMM, B TOM YMCNEe MOCTUHCYALTHBIMK.
Hanbonee 4acto Mcnonb3ylTcs BU3yasbHbIE, CIYXOBble U TaK-
TUIbHbIE MOZANbHOCTU. [Inf obecneyeHns nepebixX ABYX MOLab-
HOCTel onTUManbHoOM npefcraBnsetca ummepcueHas BP. Mputom
yto BP HaxopuT npumeHeHue B MeLULMHCKOW peabunutauuu
KaK camocTosTeNnbHbI MeTod [6, 15], ee BKloYeHMe B CyliecT-
BYlOlLME TeXHWYeCcKne CpeAcTBa B KayecTBe [OMOAHUTENbHOrO
MHCTPYMeHTa 06/1aaeT CyLiecTBeHHbIM TepaneBTUYECKUM NOTEH-
umanom [16]. OgHa M3 OCHOBHBIX CTpaTerMit BOCCTAHOBJIEHMUS
LBUTaTeNbHbIX (DYHKLUMIA NPU UWEMUYECKOM UHCYNbTe — aKTu-
BaLMsA CUCTEMbI 3€pKabHbIX HelipoHoB. Yem Gonblue adhepeHT-
HbIX NMyTe BO3MOXHO 3a[eliCTBOBATb, TEM TOYHEe BHYTPEHHSAS
KapTUHA [BMXEHUA Y KOHKPETHOrOo nauueHTa U 3ddekTuBHee
peabunutauus B Leaom.

O6HapyxeHHOe HaMW Moche Kypca peabunutauuu ymeHb-
LeHne BbIPaXXeHHOCTU HEBPONOrMYeCcKoro feduunTa no wkane
NIHSS conoctaBumo c pe3synstatamu T.-H. Ho u coasT., koTO-
pele nokasanu ynydwenue no NIHSS y nauueHToB nocne cemu
3aHATUI B BMPTyanbHoii cpepe [17]. B To e Bpems ppyrue
MCCNnenoBaTenn CTaTUCTUYECKW 3HAYMMOW Pa3HULbl B OLEHKax
no NIHSS y GonbHbX, 3aHMMaBwuxcs B BP u npoxopusumx
TpafUUMOHHOE feyeHue, He o6Hapyxuanm (p = 0,072) [18].
Pasnuuus B MoJyyeHHbIX pe3yibTaTax MOXHO OOBACHUTL TEM,
4yTo B nepBoM ciiyyae BP Bxopuna B Komnnekc MynbTUMOAanb-
HOW CTUMYNALWKM, 3 BO BTOPOM MpPUMEHANACb M30WPOBAHHAs
HenmmepcusHas BP.

B rpynne mynbTMMOAanbHOM CTUMYAALWM HAaMKU BbIBAEHO
6onee 3ameTHoe ynyyuweHue (yHKLMOHANBHOW HE3aBUCUMOC-
TW COMAacHO WMHAeKcy PuBepmup, 4To pasHUTCA C [aHHBIMU
nuTepatypbl. B npoBepeHHbIX paHee MCCneAoBaHMAX CTaTuC-
TUYECKM 3HAYMMOTO BIUSHWA HA CTeneHb CamMoobCnyKMBa-
HUA Y GONbHBIX C MIWEMUYECKUM MHCYNbTOM KaK M301MpOBaH-
Hoi BP [19], Tak u BP, couetatoweiics ¢ poboT-acCUCTUBHOI
TexHonorueit [20], BbifBNEHO He ObiNo. [loNyYeHHble Hamu
pe3ynbTaThl, BEPOATHO, CBA3aHbI C XapaKTEPUCTUKON BbIGOPKU:

Bknap asTtopos / Contributions

B Haleil paboTe WUCMbITyeMble HaXOLUIUCb B OCTPOM U paH-
HeM BOCCTAHOBWUTE/NbHOM MEPUOAAX MLWEMUYECKOTo MHCYIbTA,
TOTAa KaK B YKa3aHHbIX MCCNEfOBaHWAX NaLMEHTbl HayuHanu
Kypc peabunutauuu B NO3fAHEM BOCCTAHOBUTENLHOM Mepuofe,
Korga peabunuTalMOHHbI NOTEHLMAN 3HAYUTENbHO CHUXKAETCA.
I70 cBMUAETENLCTBYET O HEOOXOAUMOCTH KaK MOXHO Gonee paH-
Hel MHULMALWUKU peabUNnTaLMK y NALMEHTOB C MHCYLTOM.

Kak B Hauane, Tak W No 3aBeplleHWUM Halero UCCNefoBa-
HUA Tpynnbl NauMeHTOB OblAKM COMOCTaBUMbI MO BbIPAXKEHHO-
CTW napesa HUXHell KOHeYHoCTU (MenuaHHblil 6ann no MRCS).
TeM He MeHee abCONIOTHBLIA MPUPOCT CUAbLI B OCHOBHOM rpymnne
B CPefHeM Obl CTAaTUCTUYECKM 3HAYMMO BbILIE, YTO COrnacyeTcs
C AaHHbIMKU nuTepatypsbl [21].

AHann3 noAyYeHHbIX Pe3yNbTaToB MO3BONWUA BbIABUTHL [BA
HeraTMBHbIX ~ MPeAWKTOpPa  BOCCTAHOBNEHUA  [BUraTeNbHbIX
¢yHKumnit — CO u XCH. HeratuBHOe BnMAHWE HA AUHAMUKY
BOCCTAHOBNEHUA [BUraTenbHbix dyHKUMiA conytcteytowero C,
COrnacyeTca C pesynbTatamy MOCAEAHEro CUCTeMaTUYecKoro
o630pa [22]. CLl sABnseTcs cepAeyHO-COCYAUCTbIM (haKTOpOM
pucKa W OLHOBPEMEHHO BbI3bIBAET LENbIA PAf HeBponoruyec-
Kux ocnoxHennit. Kak ¢ Cfl, Tak u ¢ XCH cBAzaHbl HapyLleHus
MaKpo- U MUKPOLMPKYNALMKM, YTO B CBOIO OYepefb 3ameanser
npoLecchl penapawlum 1 HeliporeHesa.

lMpu aHanu3e ocTanbHbIX MOKa3aTenei CTaTUCTUYECKU 3HA-
UMMbIX PA3NUYNIA MEXAY UCCNeAyeMbIMW TPynnamMu BbiABAEHO
He 6bin0. B 06enx rpynnax 0TMEYEHO YMeHbLUEHUE BbIpaXKeH-
HOCTM HapyleHuil xofbObl M paBHOBECUs, OLEHMBAEMOW
no wkane TUHETTM, OAHAKO B OCHOBHOW rpynmne BCe e Npo-
CnexwuBanach TeHAeHUMs K 6Gonee BbipaXKEHHOMY ynyylieHUIo.
KorHutueHele 1 acdekTBHbIE NOKa3aTenu 3a nepuog Habnio-
LEHUA He N3MEHWNCh, YTO CBA3AHO B NEpBYI0 O4YEpefb C KpuTe-
pUAMM BKJIIOYEHNA B UCCNIEA0BaHMeE.

3a BpeMms HabnofeHNs HeXenaTenbHbIX ABNEHUN Y y4acTHU-
KOB MCCNeoBaHMA O0TMeueHo He Gbino. He 3apernctpupoBaHo
cnyyaes cneuyncuyeckoro ana BP kuHeTo3a, npossastolerocs
rO/IOBOKPYXXEHWEM W HEKOTOPbIMW BereTaTMBHbIMW CUMNTOMA-
MU. [laHHBI KUHETO3 BO3HWKAET, KaK NpaBuio, Npu aKTUBHbIX
LBWXEHWAX aBatapa W ObICTPO CMEeHe CLEeHbl B BUPTYanbHOM
cpefie, ©3-3a 4ero NPOUCXOANT [ECUHXPOHMU3ALMUA 3PUTENbHOI,
BECTUOYNAPHOI M NponpuoLenTUBHON cucTeMm. B cnyyae mynb-
TUMOAANBHOW CTUMYNALMY ayANOBU3YasbHbIE CUTHAbl CUHXPO-
HU3MPOBaHblI C NPONPUOLENTUBHBIMY, @ ABUXeHNA B BP gocta-
TOYHO MNABHbI M HE COMPOBOXAAIOTCA PE3KUM U3MeHeHUeM
CaMoW BUPTYyaNnbHOW Cpepbl.

3AKNKOYEHUE
MonyyeHHble HamMW pe3ynbTatbl MOKA3blBAlOT, YTO MYNLTUMO-
JanbHas CTUMYNALNA ABNAETCA AENCTBEHHBbIM ALbIOBAHTHbIM
MeToZOM peabunutaumum nayMeHToB B OCTPOM U PaHHEM BOCCTa-
HOBUTEIbHOM NMepuoAax UEMUYECKOTO UHCYNbTA.
NmnnemeHTauus LOMNONHUTENbHbIX MOAANLHOCTEN C MOMO-
b0 BUPTYaNbHOW cpefbl MO3BONAET MOBLICUTH Pe3yNbTaTuB-
HOCTb paHee BHEAPEHHbIX METOAMK, B YaCTHOCTU NOAOLBEHHO
ctumynaumun. Ctumynauus, BKIKYaLWas 3puTebHyio, CYXOBYIO
U TaKTUbHYIO MOAANbHOCTb, LAET JONONHUTENbHbIN TepanesTu-
yeckunit 3cheKT B YacTW KOPPEKLUMW ABUTATENbHBIX HApYLUEHW,
B TOM YUC/le HApYLIEHWII XOLbObI U PABHOBECHS, @ TaKXKe yNyy-
waet QYHKLUMOHANbHYIO HE3aBUCMMOCTb NaLUEHTOB.

Bce aBTOpbl BHEC/AN CyL|EeCTBEHHbI BKNAA B MOArOTOBKY CTaTbM, MPOUNM W Of00pUAM UHANbHYIO Bepcuio nepes nybnukaumeit. Bknag kaxpaoro
n3 aBTopos: Kawexes A.T., JlytoxuH .M. — ctatuctnyeckas obpaboTka AaHHbIX, HanucaHue Tekcta; Paccynosa M.A. — npoBepka KpUTUYECKH
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BaXKHOro copepxanus; loroHyenkoBa W.B. — npoBepka KpUTUYECKM BAXKHOTO COLEPKAHWA, YTBEPKAEHME pyKonucW pns nybaukauuu;
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